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Photocopying: Technique and 
Preparation of Material’ 


ALBERT LEVIN, F.B.P.A. 


Director Medical Illustration Laboratory 
School of Medicine, University of Pittsburgh, Pittsburgh, Pa 


*OPYING, the photography of two rections for centering the image and in 


dimensional objects, is an important uring the parallelism of lin 
part of biophotography. It is used to ri Next best is the hand camera ust 
produce an original which is unique or cheet film and having a glass focusin 
valuable or to multiply the number or reen at the back. Typical of these ar 


hange the size of an original thi Press’ cameras. like th Sy eed 
The following conditions must be met Graphic, the Linhof and others. Whuil 


for good results: not having too generous bellows exten 
The original must be so supported in sion, most of these instruments provide 
front of the camera as to be parallel sufficient extension to make 1-1 reprodu 
to the film to avoid distortion tions. These cameras are usually focused 
The original must be uniformly illumi by moving the lens. It is convement to 
nated. Intensity of illumination should determine by measurements on th 
be sufficient to make exposure time rround glass, the positions of the lens for 
reasonabl various magnifications, and mark them 
The camera must have a long bellows 0” the camera bed. When the lens-film 
tension a0 that more than life ain listance 1s twice the focal length the ratio 
pies may be made of small originals ll be 1-1 
The negative emulsion must be appro Th ingle lens reflex, such as th 
priate for the characteristics of th Graflex, is a satisfactory Oopy camera, 
original especially the model vith extra long 
bellow 
Equipment The precision miniatur mm camera 
Cameras equipped with ground glass with detachable len in be adapted 
focusing backs are the most satisfactory satisfactorily to copying by a ground 
for copying and the best of these is th ‘lass screen attachment, such as_ th 
view camera. This camera has a great Speed-O-Copy whichis available for most 
range of adjustments in addition to hav mm cameras with detachable lenses. A 
ing a focusing screen. Its long bellows liding focusing attachment and a rotat 
extension permits full size (1-1) or en ing focusing attachment are made by th 
larged copies: movements of the lens Leitz Co. for the Leica. The Eastman 
hoard and swing-back enable fine cor Flurolite Camera Assembly 35mm _ at 


* This is the first of a series of comprehensive articles, to be written by various authors, which will be published 
in the J.B.P.A. as a dedication to the late John Fallon, MD. Dr. Fallon’s ime] 

precluded the publication of a general Handbook of Medical Photography which he intended to edit. Much 
of the material to appear in this series was specifically prepared for that volume. See J.BP.A. 19:14! 1951 
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roll film camera with a permanently 
mounted lens and shutter. With the ad 
ition of a supplementary lens, these 
ameras can be used but the procedur 
lious. There is no surety of proper 

rave of the subject as a larg parallax 
ists between lens and finder when 


orking close up. The only way the 
ma in be checked 1s by removing th 
film, opening the back of the camera and 


rting a ground glass 1n the film plane 
Most of the usual light sources can be 
used for copying. High intensity 1s not 


necessar Th Important thing is to 
light uniformly. This is most easily don 
by placing one lamp on either side of 


y easel at an angle of 45° to the 
Both lamy hould be exact 
1 same distance away from the sub 
ct ind of exa tly the ame intensity 
When using photofloods, both lamps 


hould have been in use the same length 
of time, becaus photoflood blacken 


tups for copying by 
unera, horizontal vertical. Th 
implest horizontal arrangement 1s_ 
pla the original material on a con 
venient wall, set the camera on a tripod 
in front of it and place a lamp on each 
ide of the camera More elaborate set 
uy in be purchased or made. For e» 
amp! 2 turdy, long, narrow table 
or bench, preferably at waist height, one 
in mount two strips ol yvood as a track 
upon which rides platform for th 
imera. The easel for holding originals 
in be built on one end. The center of 
the casel must | in the camera-lens axis 
Movable extension arms for lamps can 
be attached at the sides of the bench 
Dimensions depend upon the available 


camera-lens combina 
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tion used. Such an assembly should satis 
ly all the conditions mentioned earlier 


The vertical assembly in its simplest 
form 1s a Camera On a tripod with a 
tilting head, tilted so that the lens points 
down to the object on the floor (90°). 
Lamps on each side provide illumination 
As in the horizontal setup, refinements 
are possible. A track can be built, either 
attached to the wall or on a_ vertical 
frame for up and down movements. In 
recent years manufacturers of several en 
largers have offered accessories that con 
vert them into satisfactory Copy Cameras 
The Kodak Flurolite and Burke and 
James Solar are typical of these. The 
accessories consist of a ground glass 
camera back which replaces the lamp 
house, a pair of lamp holders which fit 
on the vertical post and a shutter for 


timing thi exposure 


For either setup, horizontal or verti 
cal, the paramount requisite is stability, 
hecause exposure times may be long. Any 
looseness of construction which allows 
parts to come out of line must be cor 
rected 


Technic 


A simple way of aligning the lamps is 
to place a mirror the size of the original, 
or four small mirrors in the four cornet 
positions occupied by the original, on th 
easel. Place the lamps in position at about 
45 to the easel Look through th 
camera and if the reflected images of th 
lamps are seen they must be moved to a 
lesser angle until their images disappear 
from the ground glass 


A quick check on the uniformity of 
illumination, particularly on large orig 


inal material, 1s to use an exposure meter, 


anning the top, middle and bottom of 
the original. Care must be taken that 
the shadow of the meter 1s not read. An 
other method for a quick check is t 


oe The poorest camera for copying 1s the 
rapidly ith avi 
space and on th 
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hold a small card vertically on the center 
of the easel. The shadows cast by th 

ird, one from each lamp, should bi 
identical in size and density. Differences 
in size mean that th lamps are not at 
identical distances: differences in density 
of the shadow mean that lamp intensities 


Exposure is determined by the white 
card method when using meters of the 
reflecting light type. Incident light 

nother method. By the white 
ard method, a standard white card 1s 
placed over the original and the reflected 
light is read by meter. The meter 1s held 
at a distance equal to the diagonal of th 
and the exposure 1s calculated by 
using a “white card film speed” instead 
of the normal rating of the film (this 1: 
of the normal rating) 


When the distance from lens to easel 1s 
I than 8 times the focal length of the 
lens, the exposure time read from. th 
meter must | converted When th 
lens is extended to give a 1-1 image, th 
kposure is 4 times normal. For other 
values one can consult the Kodak Eff 
tive Lens Aperture Guid 


tle, marked on the ground glass of thi 
unera, Which can be projected onto th 
original by a light behind the camera 
When the target image 1s in focus on th 


Phe tollowing ac onies Will be found 

helptul in copying: a small spirit level, 

mall wooden blocks and wedyes 

for propping up books, some wide elastic 

bands tor holding pages down, a roll of 

ipe, some push pins and a clock 
or watch with a sweep second hand 


Line and Continuous Tone Material 


Objects tor copying are of two main 


types: line or continuous ton Lin 
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originals have only two tones—-black and 
white. Examples are printed matter, 
charts, graphs, electrocardiograms and 
similar records, drawings sketches 
made with pen and ink. Continuous tone 
originals contain shades of gray inter 
mediate between the lightest and dark 
est tone: photographic prints, paintings 
and wash drawings are examples 

Both types are photographed in the 
same manner, but the negative emulsions 
used for each are entirely different. Line 
originals are copied with a short. scal 
emulsion of the “process” type (See 
table 1). Care must be taken that the 
exposure is correct for this type of film, 
as it does not have as much latitude of 
xposure as longer scale films. The good 
process negative will have great density 
overall but the black lines in the orig 
inal material will be registered as com 
pletely transparent in the negative. If 
shaded pen drawings are copied, the best 
results will be had by slight underex 
posure. If this is not done there is a 
tendency tor the finest lines to fog over 
and they become very difficult to register 
on either print or lantern slide. Lighting 
of line copies must be just as carefully 
done as lighting glossy prints, becaus 
reflection can occur on the black India 
ink lines, particularly on broad black 
olumns of a drawing. For the sake of 
flatness of the original, where columns 
are involved, it might be better to make 
the columns from black cellophane tap 
as wet India ink causes the paper t 
hrink, unevenly, causing the paper to 
ockle. One can never get the original 
to lie flat after this happens 

Continuous tone originals are copied 
on a long scale film such as Ortho X, 
Commercial Ortho or Portrait. Great 
are must be used in lighting this type of 
copy material because of the danger of 


reflection. The exposure must be cat 


: 
are different 
= ms f 
A quick focusing device ts a target or 
orginal, the original wall | In focus 
on the film 
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Ansco 

Process Sheet film 

Reprolith, regular and thin base 
Detender 

Process Ortho sheet film 
Dupont 

Microcopy (35mm) 

Satety Positive (35mm) 


Ansco 
Reprolith Ortho, regular 
and thin base 
Detender 
Process Pan sheet film 


Ansco 
Plenachrome roll film and packs 
Commercial and Commercial 
Ortho sheet film 


Detender 
Portrait sheet film 
Commercial sheet film 


colored material 
Ansco 
Isopan sheet film 
Supreme (35mm) 
Defender 
Fine grain pan sheet film 
XF Pan sheet film 
Dupont 
Superior-1 (35mm) 
Superior-2 (35mm) 
Microcopy (35mm) 


TABLE 
SELECTION OF SENSITIVE MATERIAL FOR COPYING 


\egative emulsions for black and white line material 


Kodak 


\egalive emulsions Jor colored line madteridl 


Dupont 


Kodak 


Jegative emulsions for continuous tone black and white material 


\egative emulsions black and u hite copy of continuou tone 


} 


Micro-File (35mm) 

Kodalith Film, Ortho and Pan 

Contrast Process Ortho sheet 
film 

Process plat 


| 


Microcopy (35mm) 


Micro-File (35mm) 
Contrast Process Pan sheet film 
Process panchromatic plates 


Dupont 
Microcopy (35mm) 
Kodak 
Verichrome roll film and pack 
Positive film (35mm) 
Commercial and Commercial 
Ortho sheet film and Ortho 
X sheet film 


33 AH plates 


Panatomic’X roll, pack 35mm 
sheet film and plates 

Plus-X 35mm, roll pack 

Portrait Pan sheet film 

Panchromatic plates 

Super Panchro Pri Type B 


» 

7 
4 

ENS 
1 
one 

Kodak 
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fully computed, as either over or under 
exposure will result in a rey roduction 
which will not agree with the original 


Black and White Copying of 
Colored Originals 


When the original is in color (with or 
without black and white also) an emul- 
lon sensitive to the colors being repro- 
duced 1s selected 

Tone values in the black and white 
reproduction of a colored original can be 
altered either by using color filters in 
conjunction with a color sensitive emul 
ion or by using a_ non-color-sensitive 
emulsion alone. This type of emulsion 
gives altered tone value because it 1s 
color blind. Without filters this material 
record red a bla k. blue as white, 
medium yellow as dark gray 

Color filters selectively absorb light 
They only are used with color sensitive 
materials. In general, a filter lightens an 
object of its own color, darkens an ol 
ject of complementary color. Not only 
can color values be altered, but singh 
colors can be filtered out entirely. The 
Kodak Filter Test Chart and the Con 
trast Viewing Kodaguide help in choos 


ing filter and film combinations 


Color Copying of Colored Originals 


Full color transparencies can be made 
from color originals by using color film 
Artificial light type of film should be em 
ployed with lamps of correct color tem 
perature. For Ansco Color film and 
Ektachrome Type B 3200°K lamps are 
necessary; for Kodachrome Type A thi 
photoflood. Daylight should be excluded 
from rooms in which color film is being 
exposed, because mixtures of daylight 
and artificial light give improper color 
rendition 
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Black and White Copying of 


Color Transparencies 


It is important to remember that color 
transparencies Often are more contrasty 
than black and white negatives and care 
must be taken to make a soft, full scale 
negative. The negative can be made in 
the copy camera or by contact or pro- 
jection printing, but projection offers the 
greatest flexibility and control. For pro- 
jection, the transparency is placed in the 
negative carrier of the enlarger, emulsion 
side up, and focused on the easel to cor 
rect size. If the enlarger leaks white 
light, the leaks must be blocked. Use a 
cut out mask, black scotch masking tape 
or drape with a black cloth. A panchro- 
matic emulsion of the kind recommended 
for continuous tone copies is used. The 
negative material is handled like projec- 
tion paper except that a panchre mati 
safelight must be used or the work must 
be done in total darkness. Exposure 1s 
determined by test strips. Color filters 
an be used to alter tone values in the 
negative: dodging to hold back or intensi 
fy sections of the picture. Negatives 
made by projection are printed in the 
conventional manner, since the image 1s 
not transposed 

To make a negative by contact print 
ing, the panchromatic film and color 
transparency are placed emulsion to 
emulsion and the exposure made through 
the color film. In making the paper print, 
negatives have to be printed with the film 
side towards the paper emulsion to pre 
vent transposition of the imag 

The copy camera can be used for mak- 
ing the negative if the color transparency 
is placed on an illuminator that contains 
a tungsten lamp. Some illuminators have 
yas filled lamps (cold light) that distort 
color values; this may or may not be of 
importance depending upon the in 
dividual transparency. It is a simple mat- 
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ter to construct a small box fitted with a 
tungsten lamp and opal glass. It should 
be adequately ventilated in the event 
that one wishes to use a photoflood lamp 
when making color duplicates by this 
method. 

It is possible to use a photomicro 
traphic camera to make enlarged nega- 
tives from 16mm cine film. A diffuse 
lightsource, such as an illuminator box, 
minimizes any scratches that may be pres 
ent on either surface of the movie film: 
the light ordinarily used for photomi 
crography would exaggerate such 
scratches 

Monochrome copies of color transpar 
encies also can be made without an inter 
mediate negative directly on special 
paper, e.g., Kodak Direct Positive Paper 
and Gevaert Diaversal. The procedure 
is the same as that described for making 
the negative except that the special 
paper is used and its special developing 
procedure followed. It yields a poorer 
repr duc tion than the negative and print 
method 


Copying Without a Camera 


Copying can be done without a 
camera, but only to the same size. Any 
No. 4 contrast grade of 
paper can be used, or Reflex paper made 


contact printing 
for this purpose can be used. The process 
is simple, rapid and economical. Copies 
can be made of all kinds of line originals 
and of many kinds of continuous tone 
originals. Hand written originals in pencil 
or ink reproduce successfully 

The equipment consists of a strong 
lightsource for making the exposure, a 
printing frame or sheet of glass larg 
enough to hold the original in contact 
with the printing paper, and _facilitie 
for processing conventional photographi 


printing paper. A room with subdued 


artificial light is satisfactory for process 
ing, so no darkroom is necessary 

There are two methods: transillumina 
tion and reflection. The choice depends 
on the kind of original material to be 
copied and the kind of reproduction di 
sired. The more economical method, 
transillumination, can be used if the 
paper base of the original is thin and 
evenly textured, if the text is on only 
one side of the sheet and if a reversed 
tone reproduction is acceptable 


In this method, the original is put face 
down in the printing frame, a sheet of 
sensitive paper 1s placed on the back of 
the original (the emulsion being in con 
tact with the paper base of the original), 
and then light is directed through the 
front of the printing frame. The dis 
tance of the frame from the light must 
be equal to or greater than the diagonal 
of the area being copied. Exposure i 
determined by test strips. The paper 1 
developed as directed by the manufa 
turer. The reproduction reads correctly 
from left to right. If the tone-reversal 
is undesirable, a positive print can be 
made by repeating the process and print 
ing through the negative to another sheet 
of sensitive paper 

The reflex method is used for original 
which are too opaque to transilluminat 
or which are printed on both sides. The 
reflex method is so named because th 
through the base of 
the sensitized material, strikes the copy 
and is differentially reflected back toward 


exposing light passes 


the emulsion. Development produces a 
negative reflex copy, that is, the black 
on white orginal reproduces white on 


black and 1s laterally transposed (read 
ing backward). To obtain the final repre 
duction which reads correctly and has the 
same tone relationship as the original, a 


positive 1 made from the negativi Opy 


q 
| 
x 
| 
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Phe steps in the method are: the paper 
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is put in the printing frame with emul 
ion side away from, paper side against, 
the glass; the original is placed with its 
“face” in contact with the emulsion side 
of the paper; the back of the frame 1s 
closed and the exposure made through 
the front. Lights and exposure are as in 
the first method. Reflex paper is proc’ 

d like conventional photo paper, 
following manufacturer's recommenda 
tions about developer and fixer. After 
the paper copy ne Vativ 1S dry, a re 
reversed positive on paper 1s made in the 
printing frame 

In making copies of originals in bound 
volumes by the reflex method, it is nec 
ary to alter the procedure because th 
original cannot be put into a printing 
fram A sheet of heavy, flawless, glas 
is used instead of the frame. The orig 
inal is laid flat and the paper placed face 
down upon it. The emulsion is kept in 
contact with the printed surface by the 
heet of glass which 1s placed over the 
paper. Makers of photocopy equipment 
upply book holders which simplify copy 
ing bound material 

. ples can be made also hy the diazo 
process, which is inexpensive and rapid 
Th paper contains a light-sensitive diazo 
compound and a phenol which can pro 
duce a dye when exposed to the action 
of an alkaline liquid or gas. During ex 
posure to light, the diazo compound 1s 
destroyed in proportion to the amount 
of light which strikes it. Then the paper 
is treated with an alkali which causes the 
remaining diazo compound and_ phenol 
to form a dye image. The paper has a 
low degree of light sensitivity and does 
not require the use of a darkroom 

Diazo copies are 1:1 size and can be 
made by transmitted light or by the re 
flex method. Instead of a camera the 
copy equipment consists of a special light 


source and a special developing chamber 
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Small table models as well as large com- 
mercial units are available. Some of the 
better known are Ozalid* and Bruning.¥ 

The Apeco Autostat** utilizes a new 
process. The original to be processed is 
plac d face to face with d sheet ot Auto 
stat No. 1 paper and exposed to light for 
approximately 10 seconds in a contact 
copler. Next, the No. 1 sheet is placed 
face to face with a sheet of No. 2 paper 
and the two sheets fed into a processing 
unit from which they emerge in approxi 
mately 8 seconds. The sheets, which ad 
here to each other, are peeled apart and 
sheet No. 1 discarded. Sheet No. 2 is a 
facsimile copy of the original, reproduc 
ing black, white and varying shades of 
vray. The Autostat copy is ready for 
immediate use and requires no fixing, 
washing or drying. The entire process 
takes less than 45 seconds. Similar equip 
ment will very likely be provided by 
other manufacturers 


Preparation of Material for Copying 

When making charts or drawings 
which are to be photographed it 1s im 
portant to use correct materials; smooth 
white paper and black India ink. For 
graph paper, one should use the kinds 
with grid lines printed either in blue or 
red. Blue can be reproduced as a pale 
gray Which does not intrude on the curves 
of the graph or can be eliminated by full 
exposure on color blind or contrast 
process Ortho film without a filter. Red 
can be eliminated entirely by a strong 
red filter and process Panchromatic film 

Lines, straight or curved, should be 
made with a ruling pen. If possible use 
a straight edge or French curve. For 
freehand lettering Speedball pens, avail 
able in many sizes, are satisfactory. 
Hand lettering, well done, makes a fin 
*Ozalid Corp., Johnson City, N.Y 


L. Bruning, New York City 
** American Photocopy Equipment , Chicago, Ill 
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ippearance but few persons can letter 
without Artist's sup- 
ply stores sell good lettering aid outfits, 
such as the Leroy* and other less ex 
pensive The skill 
use the Leroy outfit can be developed 
within a time. The outfit 
Onsists Of a template with alphabet and 


a mechanical aid. 


stencils. necessary to 


reasonable 


figures engraved on its surface and a 
riber-pen employing the principle of 


Templates 


available in various sizes 


the pantograph and 


pen 
points are 


The 


use of an electric typewriter to provide 


lettering in various sizes has been de 
ribed by Wolf 
The width of lines and spaces 1s of 1m 
portance when copies of reduced size 
are to be made For example, when a 


the lines 
width 


sraph is reduced to 1/10 


Size 
are only 1/10 of their original 
If the 
together in the original they 


indistinct 


lines are too fine and too close 
will merge 
the 


if the lines in the orig 


into an blur in reduced 


copy. Likewise, 
inal vary in width, the difference will be 
the the 


lines or portions of lines may even dis- 


exaggerated in copy: some of 
appear. The importance of proper size 
of lettering and spacing em 
phasized by Hewitt and by Sage. Very 
helpful suggestions appear in two book- 
lets that are available from the American 
Standards Assoc., 70 E. 45th St., New 
York 17, N.Y. (ASA Z15. 1-1932) and 


has be 


(ASA ZI15. 3-1943) 

A little time spent in cleaning original 
material before it is copied may save 
much time later. Smudges can be re 


moved carefully with art gum; white 
spots can be retouched with spotting 
brush to blend with the background: 
ther defects can be corrected when 
indicated 


Smooth opaque white paper laid under 
thin originals will give added whiten 


*Keuffel & Esser, New York Cit 
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resulting in more density in the nega 


tive. If printing on the reverse side of 


the « riginal material is seen throu th the 
this by 


paper, one can minimize placing 
a sheet of black paper under the original 
The printing on the reverse side then 
merges with the black paper and 1s not 


evident In the nevative 


Sometimes a glossy photograph that 1s 
to be copied acts as a mirror and an 
of the may be seen in the 
darker portions of the photograph. This 
hiding the 
camera behind a black card that contains 
for th The use of 
polarized light is of especial valu 
kinds of 


Imave CaMecra 


can be circumvented by 


a small opening lens 
vhen 
inal 


copying ertain 


material 
Photocopying 


Phot 
NSItive 


CdMmMera Us 


film. A 


done 


instead of 


CO} 1s 


paper 


Inv 


prism on the lens transposes the may 
sO that, while the tones are revers d, the 
subject matter reads the correct way 1n 
the copy. The copies are often called 
Photostats but this is the trade nam 


of only one brand of equipment. In ad 
dition to the Photostat, other well known 
eyuipment is Rectigraph* and 
yraphf. 


The usual | hotocoy y 


camera 


with a copy holder, focusing scale and 
lightsource. The sensitive paper comes 
in long rolls or various sized sheet 

Each exposure can be cut from the roll 


and then processed in a tray or, in some 


ed roll of paper travel 
through 


umeras, the expo 


ontinuously solutions until 


pre ing 1s completed. Duplex model 
handle bound copy when both sides of a 
page must be copied. They use paper 
ensitized on both sides and produce an 
image on each side. Reduction or en 


ment of the copy is possible. Thi 


RE 
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aa 
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opy, which has reversed tones, can be 


rephot ray hed to obtain d facsimile of 
the Most of the 


original cameras are 


juite large and expensive, but their use 
results in economy when the volume of 
1 
work is lary 
An inexpensive method for making 


maller photocopies is to use enlarging 


paper in the film holder of an ordinary 
view camera. A first-surface mirror sup 


front 


will 


reads 


ported at 45 of the lens 
th SO thi copy 
An ordinary mirror may b 


in 
transpos 
ctly 
used if the 
onsp! 


econdary reflections are 
$ 


not 


uous 


Microfilming 


Albert Levin 


film stock, either 35mm or 16mm, is a 


The 


as microphotography, 


specialized industry. technic vari 


ously is known 


microfilming or microcopying. Production 
by 


consist of dad Camera holding ad large 


units, made several manufacturers, 


sup: 
ply of film, copy holder, lighting unit and 
auxiliary equipment for high speed op- 
eration. Some units are completely auto 
matic and material for copying simply 1s 
Process 


fed into a slot in the machine 


ing is by the methods of the motion pic 


ture industry. Film is projected in a 


microfilm reader, available in many 


libraries. Erlarged copies of individual 


frames can be made and are known 


Photographic reproduction of books ae 
journals and records on motion picture photoprints 
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Husbandry, lowa State College, Ames, lowa* 


i» terms of the 

field of photography, the opinion 1s 
ssed_ that ot 
photograph In 
them- 


current advances in 


expr the reproductibility 


observation 1s exact 
some instances photographs, by 


be 


experience and specimens which due to 


selves, used in place of actual 


may 


one limitation or another are not avail 
able for continued laboratory observa- 
tion. Some research workers use photo 


graphic techni jues as an aid to research 


in this manner. However, the major use 


of photographic reproduction concerns 
itself with recording events tor illustra 
tive purposes. There are, though, direct 


applications of photographic techniques 
to certain types of ol 


integral parts of scientific in 


ervation which are 


One te that 
and unique to the photographic 
Many of the 


photographic re 


hniqui is particularly 
ssion 1s sensitometry 


current advances in 
Cal h and producti nm are based on this 


Research endeavor in nuclear 


ju 
chemistry has encouraged the use of 
ensitometry in other areas of applica 
tion. The well known “badges” worn 
by employees of plants using radioactive 
substances are examples of this. Sensi- 


tometric techniques are incorporated to 


estimate the dosages of radiation any in- 
dividual employee may receive incidental 
*Journal Paper No. J-2s of the lowa Agricultural 
** Bone ash content, in this experiment, was calculated t 


g. Exp. Sta. Photo Lab. and the Department of Animal 


Nevertheless, 


has been sadly neglected in many areas 


to his work. sensitometry 
of research endeavor where photography 
analysis is possible and advantageous. 


Estimating bone ash as a possible 
application of sensitometry 


ent studies which in 
volved sensitometri 
described by Mack':*. The results of her 
of th skeletal dev lop 


ment of human beings were based upon 


Among some res 
analysis are 


Investigations 


analysis of bone density as measured 


from radiographic plates 


A similar application ot ensitometry 


was the subject of the current investiga 
tion. Th 
study was to determin 
tively reliable measur 

bone** could be 


consideration in thi 

whether a 
of ash content in 
estimated 


primary 


rela 


from x-ray 


plate analysis. Since it 1s inherently or 
nanifestly impossible to control th 
numerous variables which attend th 
taking of radiographs of specimens, it 


ential that a 


VAS ¢ procedure be used 
which would permit valid comparisons 
of the results 

This investigation was conducted on 
hones of living young pigs. At five week 
of age the animals wer icrificed and 
further chemical determinations of thes 
bones were made. The bones studied 
Experiment Station, Ames, lows. Project ’ 
7 and fat free ba 
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: 
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bec ming 
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Vd 
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Figure 1. The pigs shown here were fed a diet containing 0.10 percent phosphorus. One 
physiological effect of the low phosphorus diet is evident. At the age of about four and one 
half weeks, the pigs, even when prodded, were not able to stand for more than a few 
seconds. It was often noted during the course of the experiment that food and water had to be 
placed in front of the pigs when this stage was reached. In contrast, the animals on the 
ration containing 0.40 percent phosphorus appeared normal. 


were those associated with the principle 
structures of the left pelvic limb 

Two groups of five pigs cach (average 
age about one week), selected on the 
basis of weight and thrift, were placed 
on rations which contained 0.10 and 0.40 
percent phosphorus* respectively. 

Radiographs of the bones of the limb 
of each pig were taken when they were 
placed on the rations and at we kly In- 
tervals thereafter, until they were five 
weeks of age. Figure 1 shows some of 
the animals, at five weeks of age, which 
served as subjects for this study 

A portable x-ray unit, as shown in 
figure 2, was used in this experiment in 


* Monocalcium phosphate 


order to facilitate obtaining individual 
radiographs of the animals. 

The most satisfactory conditions for 
taking x-ray pictures of these bones, us 
ing non-screen film and conventional de- 
veloping procedures, was found after 
some preliminary trials to be as follows: 

1. Exposure time: 4/4 second 

2. Power through anode: 60 kv.p 

at 15> ma. 

3. Tube to film distance: 25 

A modification of Mack's techni jue’, 
for evaluating differences rela- 
tive densities of the exposed and de- 
veloped plates not related to variations 
in the radio-opacity of the bones, was 
employed. A small aluminum step wedge 
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ot 


Figure 2. The portable x-ray unit as employed in this experiment is shown under conditions 


of actual use. 
nsisting of ten steps, varying in thick- representative of other curves in the ex 
ness from 1mm. to 18mm. and number’ periment, is presented in figure 4 as a 
ed from one to ten starting at the thinnest dotted line. This curve was the result of 
step, was placed on the film with the — the use of a “newer” developer, or it may 
specimen to be exposed as shown in represent prolonged development of th 
ture 3. Figure 4 describes the relationy x-ray plate exposed as previously 5] 
hip, in terms of characteristic curves fied. A standardization of densiti 
(Hurter and Dritheld Curves)*, between the hypothetical characteristic curve 
lings of an exposed and d be achieved by adjusting the densit 
ped plate, as determined by a Wes: = another characteristic curve which 
ton photographic analyzer (model 877), as a standard. This curve is pr 
nd the thickness of the steps of the as a solid line in figure 4. The den 


mpatr posed and pr 1 radi By using graphic interpolat 
rapl is as follow Characteristi point A, representing the density of 
urves representing the various steps of nd stey ith a density reading of 
tl t ly re drawn on semi-log il be found t rrespond to tl 

raph paper for each picture. A hyy lensity reading as shown by point 
thet haracterist urv hicl is Other points may be interpolated in 
M f 1 chara ‘ 


15 
| 
= 
] 
step wedg of th nd tep of th aluminum stey 
‘ The standardization technique used to vedge on the solid line curve is equal ti See 
1 
} 
thn 
( 
| 
q 
| 
NG 
1 | 
th 
ig 
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A close-up showing placement of necessary components. The step wedge is placed 
A piece of string is attached to the foot to immobilize the limb 
It also affords additional safety from stray irradiation to the operator. 
Notice the use of lead gloves as a safeguard to the assistant and as a more direct means of 


close to the area of interest 


and hold it straight 


restraining the pig 


STEPS OF ALUMINUM 
| 


Figure 4. Relationship of the resulting densi 
ties from two non-screen x-ray films exposed 
identically under the aluminum step wedge 
and processed under different developing and 
fixing conditions. 


— 
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Figure 5. Differences in results of x-ray plates of the bones of pigs aged five weeks, fed 
different rations. The pig on the left was fed a diet containing 0.10 percent phosphorus and 
the pig on the right, a diet containing 0.40 percent phosphorus. 


Figure 6. A close-up showing the area en 

closed in the white square of figure 5. The 

position of the fibular tarsal bone illustrates 
the advantages of obtaining uncomplicated 
x-ray pictures since this bone is not buried 
in very much soft tissue. Neither are the 
radiographs complicated by the presence of 
other bones lying over or under this bony 
tissue. The tuber calcis of the fibular tarsal 
bone is identified by D,, and D, represents 
the constricted part of the body of the fibular 
tarsal bone 
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ime way, e.g., another point, D, with In relating the bone density index to the | 
a density of 1.65 1s project ted to point ash content for lots of pigs the above form 
I)’ with a resulting standardized density ula was modified to the following general- 

f 1.44 "ization | 

Figur illustrates differences in th Bone density index), 
results of x-ray plates of the bones of two i 1 
oung pigs. The differences in density [C Di] 
of the image, of corresponding steps of 3 
the aluminum step wedge placed near where n ee of pigs in 
the specimens at time of exposure, were each lot and i represents individual pigs 
tandardized by this technique. Such In the live animal an additional limit 
differences in the density readings for the 
tep wedye were taken into account when oncerns itself with the effect of flesh on 
the density readings for the x-ray plates the density reading of bone. Density 
of the bones were corrected. This method — yeadings were taken at points a, b, and c, 
provided the means which permitted figure 6, in an attempt to correct for 
direct comparisons of results for bones — this factor 
from various pigs, despite the fact that In order to derive a bone density index 
thi radiograph may have | en taken at to be correlated with actual bone ash 
different ages and processed under dif- content, the density of point D, was 
ferent conditions subtracted from the average density of 

Preliminary consideration of relating points a, b, and « 
the values for bone density with bone The above method for deriving bone 
ash content necessitated investigations to density indexes is based on the assump 
determine which bone or bones would — tion that: 
provide the most consistent data. Figur 1. The magnitude of bone density in 
6 is an enlargement of the area of the dex differences is maximized 


limb outlined within the white square in 


as D 

hecaus 
he obta 
ot rep 
x-ray | 
howed 
mad 
those fi 


A tort 
Bone 


where ‘ 


Areas of bone tissue designated 


and D, were selected for study 


uncomplicated radiographs could 
ined for these areas. Comparison 
ated densitometric evaluation of 


lates of the areas and 


that readings for D, could b 
which were more consistent than 
r D 
mula for this inde sed ; 


The effect of small differences of 
bone or leg size is minimized 

The flesh density, except for slight 
density variations due to unusual 
x-ray scatter effects, and water and 
fat concentrations in this tissue 
which vary inversely with th 
radi Opacity of the enclosed bones, 
provides a base of reference for 
comparing differences in bone 


densities 


femur had been used in earlher 


density index 
nutrition experiments to chemically d 


i, b, and ¢ equal the iad ity re termi 


ings determined at the respective slab factor 


as shownin figure 6, and D; equals the limb of 


density 
of the fi 


reading through the tuber calcis the r 


bular tarsal bone. were 


1 bone ash content, but the error 
associated with the flesh in th 
the live animal was so large that 


esults derived from x-ray analysis 


difhcult to appraise. An analysis 
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of x-ray plates of the tibia would be 
excellent except for the superimposition 
of the fibula. Therefore, 
comparative evaluation in terms of 


for the sake of 
past 
xperiments, a comparison of the actual 
ish content of the femur and the fibular 


had to be 


also found that errors due to 


tarsal bon made. 


It was 
slight differences in current to the x-ray 
tube anode, or differences in exposure 
times, could not be corrected as was orig 
inally assumed, even though the various 
standardized to devel ping 

Th WO, al change In 
peak kilovoltage to the the 
x-ray tube introduced errors that could 
not be These effects 


verified by analysis of preliminary plates 


plates were 
ind fixing differences 
anod ot 
corrected were 
ind comparisons of two plats Ss whi re the 
1 

known to be ex 
Throughout the experiment the 


x posure ot One 


variance of these conditions was mini 
mized by all available control, but some 
error of the final results may be at 


tributed to these sourc 


Results 


The results of the chemical ash analysis 
f the femur fibular tarsal 
revealed that the ash content of these 
hones was similar, as indicated by statis 
tical analysis of the data. This 
it possible to compare bone ash content 
of the fibular tarsal bone by 
determination with the 
content of the femur 


and hones 


MaKes 


radiography 
actual bone ash 


The purpose of this study was to in 
vestigate the reliability and validity of 
the hypothe sis that the bone di nsity 1n 
lexes of the fibular tarsal bone show a 


correlation with actual ash 


n bone density 
fibular tarsal bones, deter 


x-ray plates taken immedi 
slaughter, 


The relationship betw 
indexes of th 
mined from 


ately prior to and bone ash 
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content of the fibular tarsal bones, ob 
tained from the animals when they 


eks. 


were 


sacrificed, at age hve we 1S shown In 


figure 
x of the 
bones of pigs on the 0.10 percent level 


diet 


The average bone density ind 


was 0.15 and reflects an 


average 


= 
x <-0,40 2 Level Diet 
5a | 
5 
0 ~ 0.10% Level Diet 
& 
ws 
a 
BONE DENSITY INDEX * 
* See rext 
Figure 7. The ash contents of the fibular 


tarsal bones plotted against standardized bone 
density indexes. 


bone ash content of 31.5 percent. On 
the other hand the average bone densit 
index for bones of pigs on the 0.40 pet 
ent level diet was 0.38 reflecting an 
iverage bone ash content of ) percent 


The average of the bon 
lexes within lots, 
yraphs at veekly 
when the 1 
shown in figure 8. It may he not 
the values for bone density, for bones of 
pigs on 0.10 percent phosphorus 


Were On 


ration, 
decreased over the period under investi 
whereas, the values for the den 


ity of bones of animals on the 0.40 per 


nt phosphorus ration increased during 
the period 

The data shows that ther is littl 

nsistent change in the bor lensit 

t | n the two rations during tl 
first t veeks after the animal ! 


wie 
| 
| 
| 
| 
| 
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| 

‘ 
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th he me 
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ex.” 


IND 


DENSITY 


02, Level Diet 


402 Level Diet 


BONE 


| AGE IN WEEKS 


Figure 8 The 


bone 


trends portrayed by average 


from radio 


during the 


density indexes, derived 
graphs, of the two lots of pigs 


course of the experiment. 


riment. It 1s 
however, that in the period from. the 
third week to the fifth week there was 
a marked divergence in the respective 
The fact that 
phosphorus ra- 


placed on exp apparent, 


values for bone density 
the animals on the low 
tion, during this period, showed symp 
toms of phosphorus deficiency, as 
trayed by their failure to stand and to 
walk, indicates that the decrease 
density may be 


por 


in bone 
regarded as a measure 


or abnormal bone development. How- 


ever, it is stressed that there are no avail- 


al le 


tions for 


actual bone ash content determina 


young pigs of ages one, two, 
three and four weeks and, therefore, the 
marked divergence of bone radio-opacity 
after the ave of three 
fluenced by other undetermined factors 
concerning transmission of x-rays through 


bony structures of animals at different 


weeks may be in 


ayes 

The result of this observation empha 
sizes the need for further study of factors 
which influence bone density values as 
they may be calculated from x-ray plates 
but does 
of x-ray techniques in this type of in 


of bone, not preclude the use 


vestivation 
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The density indexes derived for the 
ash content of bone for pigs five weeks 
with the bone 
ash content determination for pigs of thi 


of age are in agreement 


same age by Combs'. 


Summary 


Radiographs taken under standardized 
conditions were made of bones of the left 
pelvic limbs of young pigs in an endeavor 
to determine whether differences in 
density of the exposed and developed 
plates could be related to differences in 
the ash content of bone. 

Two lots of one week old pigs wert 
placed on rations containing 0.10 and 
() 
The 


rations for a period of four weeks. Bone 


percent phosphorus respectively. 


animals were maintained on these 
density readings were obtained at week- 

were made when animals were slaughter 
ed at the ave of five weeks. 


y intervals and bone ash determinations 


y 


The bone density values, and bone ash 
content of the fibular tarsal bones, deter 
mined at the end of a four week exper 
mental period, were found to be posi 
tively related. Young pigs fed a low phos- 
phorus ration had bones which gave low 
bone density index values and low ash 
values. Pigs fed phosphorus adequate 
rations, in contrast, had bones which gave 
higher bone density index values and had 
higher ash contents 


Bone density index readings for bones 


of the animals, obtained at weekly inter 
vals, showed that the transparency of th 
bones to x-rays increased in phosphorus 
deficient pigs during the last two weeks 
of the experiment, but was decreased in 
animals the 


phosphorus adequate 


ration 
Problems which attend the use of th 
x-ray evaluation technique for in vivo in 


vestigation of bones of animals fed rations 


| 
-@ 
- 

| 

| 0 

See text 
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Some Aspects of Training in Medical and Biological Photography. 
J]. A. Fairfax-Fozzard. Proc. Roy. Phot. Soc. Centenary Intern. Confer. o1 


the Science and Applications of Photography, London, Sept. 19 1953 
R. S. Schultze (editor), Roy. Phot. So London, 19 pp. 619-21. The 
purpose of this paper is to present a brief survey of the present situation of 
photographic training in hospitals and in universits Comment 1s mad 
upon the increasing demand for greater skill on the part of ¢ universit 
technician and medical photogray upon the standards and requirement 
of training: upon the probl of trainit upon th itability of the 
lividual for thi type of worl whether it should be done | in a teur ofr 
1 professional; and finally upon the necessity for e for of higher 
education in photoyrapl 
Training in Photography. S. J. Coleman. Pr Roy. Phot. S 

Centenary Intern. Confer. on the Science and Applications of Photogray 
London, Sept. 19-25, 1953, R.S. Schultze (editor), Roy. Phot. Soc., Li 
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pondence courses, full-time day courses at recognized schools) th of 
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1957 BPA SYMPOSIUM 


Photography as a Visual Complement 


in Bilogiwal and Medical Cammunications 


To be held on 


March 28, 1957, Manger Hamilton Hotel, 


as a collateral event during the 


INTERNATIONAL PHOTOGRAPHIC EXPOSITION 
in Washington, D.C., U.S.A., March 22-31, 1957 


In addition to the widespread “trade show” feature, this Exposition 1s 
going to be a grand-scale operation with the leading photographic organiza- 
tions convening or represented there. It will constitute the largest and 
finest presentation of equipment and processes ever held in the U.S.A 
There should be numerous visitors to this affair and thus we expect to 


interest a large number in our specialized BPA activity 


The aim of the international, day-long Symposium of the Biological 
Photographic Association is to explore applications of biological photography 


in the fields of teaching, publications, public relations and international rela- 


tions. Emphasis is on the medical aspects. THIS WILL BE A HOW-TO- 
USE-IT SESSION 


All Hotel reservations will be referred to 


HOTEL RESERVATION BUREAU, 
INTERNATIONAL PHOTOGRAPHIC EXPOSITION, 


104 East Michigan Avenue, 


Jackson, Michigan. 


t re BPA Member il rite them direct, indicating BPA athliation, to save time 
»? 
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Illustrative Parasitology 


WALTER PETANA 


Department of Pathology, Royal Infirmary, 
Bolton Lancashire, England. 


ARASITES are living creatures 
which for a great part of, or for 
their whole life, live on or inside other 
living creatures their hosts. For zoo 


logical 


] classification 


placed into three 
(or unicellular Hel 
(the worms), and Arthropods 
(insects, ticks, mites). Many of the para 
sites of to both 
human and veterinary medicine because 
of the damage they 
their hosts. Social and economik 
tions 


most parasites may 


groups, viz., Pro 


tozoa organisms), 
minths 

are great importance 
are able to cause to 
condi 
greatly 
handicapped by the pr valence of para 
sitic infestations in the human population 
and in domesti Th part the 
yellow fever carrying mosquito played 


in some countries are also 


animals 


during the construction of the Panama 
anal 1s well remembered, As al oO are 
the epidemics of plague in the Middk 


Ages, which were transmitted by 
fected fleas. The once flourishing sheep 
farming in Bohemia in the 17th Century 


in 


1 


became exinct due to infestation of the 
sheep by the sheep liver fluk 
An important factor in the fight 
avainst parasitic diseases is the exact 
1 
morphological recognition of the in 
dividual species as well as knowledge of 


d laptability and 
Nearly every 


their host 
seographical distribution 
ot has 


life cyclh 


dicin 


fa mi its Own para- 
sitology laboratories or institutes serving 
not only for diagnosis but also for the 


studer 
proper re 


training of 


tioned 


its. As already men 


ognition Of parasites 1s 
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a major step in the successful fight against 


them, and therefore, it is essential to 
demonstrate the various species in a 
natural state. The technique of prepara 
tion and preservation of parasitological 
specimens ts of the utmost importance for 
their final presentation. Fixatives play 
a significant part in these proces 
Many of the specimens in the colle 

tions of parasitological institutions are 
unique and some are irreplaceable. The 


ay of demonstrating 


hest and simpk st w 


and permanently displaying such speci 
mens is to have them recorded by ph 
togray hy 
General Technique 

Photographic reproduction andr 
cording of parasitological specimens 1 


basically the same as in any other branch 
of medical and biological photography 
One great advantage worth mentioning, 

the fact that there is no special need 
or the use of color sensitive materials 
ince the classification of parasitological 
pecimens is done mainly by their morph 
ology and not by cytological differentia 
tion 

sriefly, the technique for photograph 
ing the various parasites is as follow 

For mounted and stained specimens a 
hellows camera with a triple extension 
is quite sufficient. For photomicrograph 
however, an appropriate instrument must 
be used, such as a single lens roll film 
refl imera with interchangeable ler 
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extension tubes and microscope 
aday ter. These are ideal for all- 
round work and the operational cost 1s 
much cheaper than plate or single cut- 
film cameras. The choice of sensitive ma- 
terial 1s of great Importance as most work 
in parasitology requires the use of filters, 
the choice of which is determined by th 
color of the specimen and the emulsion 
to be used. From the writer's experience 
orthochromatic material gives very good 
results with regard to definition and con 
trast as well as having sufhciently fine 
yrain, providing a suitable developer has 
been used. It is advisable when photo 
vray hing with orthochromatic films, even 
for unstained specimens, to use a light 
yellow-green compensating filter. For th 
photography of living specimens which 
are In constant motion, a fast panchro 
mati mulsion preferable Large 
worms are best photographed submerged 
in a suitable fluid medium in a glass dish 
with a blackened bottom. This eliminates 
distortions due to reflection. As a source 
of illumination either photofloods 
“bounced” flash may be used 

Slides of mounted and stained larg 
helminths are placed over a window cut 
in the middle of a piece of plywood 
This arrangement allows the light to 
transilluminate the specimen, which 
then has the appearance of a colored 
All other light which may 
interfere during the exposure is cut out 
by the shield of ply wood. The source of 
umination, placed behind the slide with 


transparency 


the specimen, 1s an opal LOO watt tung 


sten lamp 


Filters 

Choice of filters depends on the density 
and color of the actual specimen. For 
example, a specimen stained by the borax 
carmine method will require the use of 


a yvreen filter with orthochromatic mate 


Walter Petana 


rial, or a blue filter with panchromatic 
emulsion. Specimens stained with haem- 
atoxylin and differentiated in acid al 
cohol will require a very light green or 
pale blue filter, owing to the fact that 
these specimens, as a rule, are stained 
deeper than those stained with borax 
Carmine 


Special Techniques 

Specimens of very small helminths are 
best photographed through the micro 
cope. In general all small nematodes, 
and the larvae and ova of any helminths, 
are best photographed after staining with 
Lugol's iodine, the technique of which 
has been described in an article in a 
previous issue of this Journal’. 

Histological sections various 
organs harboring parasites will require 
a combination of various types of objec 
tives and eyepieces, the choice of which 
is dependent on the field intended to be 
included in the photograph. 


General Considerations 


In general, photomicrographs and pho 
tographs of parasites for demonstration, 
permanent display, or publication must 
show clearly the prominent characteristics 
which the various species are known to 
possess. Specimens which in any way 
have been damaged are not only useless 
but misleading. 

There is no great demand for pho 
tography of insects in the field of para 
sitology, since most institutions prefer 
large scale models of insects on which it 
is easier to demonstrate their various 
characteristics. Very useful, however, 
are photomicrographs of various parts of 
insects showing certain peculiarities, an 
example of which is shown in Fig. 1 
In general, the photomicrography of in 
sects may be confidently attempted by 
even the less experienced photographer 


‘ 
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as most of the work is done in the zone mersion objectives, in conjunction with 


of relatively small magnification. flathield eyepieces, as well as provision 
for critical focusing are essential. With 
regard to the type of illumination, 


Koehler’s method 1s most satisfactory and 
desirable for this kind of work 

These are only a few of the many re 
quirements for high power photomi 
crography. Space does not permit the 
discussion in detail of the various prob 
lems factors involved. Interested 
readers, however, should not find it dith 
cult to obtain the required information 
from some of the textbooks which deal 
with the subject in detail 


The photographic recording of para 
sites Is not only fascinating, but greatly 
simplifies the presentation of the para 
sites in the lecturing theatre 
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The 27th Annual Meeting of the 
BIOLOGICAL PHOTOGRAPHIC ASSOCIATION 
will be held in 


Rochester, Minnesota, August 27-30, 1957. 


Your host will be —The Upper Midwest Chapter. 


Combine conference and vacation in “Minnesota Land of 


10,000 Lakes” ... learn and relax at the same time. 
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Meeting. New technics, extension of existent ones, reports of in- 
vestigations in which photography plays an important part, the 
design of equipment which is an aid in your work. These are 
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every paper accepted but right now we would like to know the 
subject matter of your paper. CLOSING DATE FOR RECEIVING 
TITLES OF PAPERS IS JUNE 1, 1957. Address communications 


to the Chairman. 


S. J. MCCOMB, FBPA., Chairman 
Photographic Section 


MAYO CLINIC, Rochester, Minnesota 
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lr h he it hy } init 1 ' } ntr t mi T} | 
1} 18 rou it out Dy the 7O0G dehnitio 1 erted phase co tra 1 ope e tech 
he 4” x 5” prints that can be made (Fig. 3) nique makes it possible to recor ind study 
ment and technique for time-lapse icrobiologic phenomena without disturbance 
ine photomicrography of tissue cultures have of cultures or other preparations whi Id 
een described: the teature 1 in alter results obtained 
% 
Figure 3. Enlargement from a 16 mm frame 
of fine grain motion picture film, showing virus 
infected monkey kidney cells. 
The Role of Medical Illustration 
In the General Hospital * 
n the Ospita 
JOSEPH M. LUBITZ, M.D. 
Wood, Wisconsin 
[! is perhaps appropriate that I, as a path the staff. Perhaps they were considered eccet 
ologist, have been selected to discuss the tri As social misfits, not bear ible to mux 
position of medical photography in the get with other people d patients, they wer 
eral I spital Pathology and medi i] photog rele ited to the | ‘ ent or the tti lo 
raphy have both passed through similar stage this day, the medical profession oft istake 
ot develop ent. Both had their early beg our precision, our 1 and our entil or 
e inacce otherwise unt irtisti iracteristl i expre ol pe 
roo! gradually moving to the ost entr il ( il pe ulia tie 
ized portion of the hospital. Both originally We have eve ore it ommor! In the 
ere undertaker by indi 1 vho ex pre heginning of the field ott edica phot raphy 
j ' ing | +} ' } nt } } inter +} 
ed an interest 1 ney 1 thei a 1 ou ry re e of the 1 ere ‘ 
igned duties, which was done in additior pathologist in tl llustration, the photogra 
to their regular work. As the positior of botl pher A often tt pathol nst or ne of hi 
the pathologist and photographer | ime techniciar Even today the photographer | 
é tabli hed on a more or less ti ] time | the pathol t are t WOrkKI! t I tio! 
these were o¢ upied by individual WhO were ing together for the service of tl patient and 
ipt to be somewhat different from the rest of the doctor 
*Presented at Luncheon Meeting, Biological Photograp}) Associat Convent Milwaukee 
tember 1, 19° Received for publication October 19 
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FEACHING Teaching is by far the most 


i tant Medical lence, like any other 
tut e, is objective and i tomed 
de rini t ot eT ti The edical 
ord of t | inat is an 
jective description of the physiciar finding 
The pecime! 1 the Icroscop! lid 
nartion of the patient which 1 
Nrecise riptio T he phot 
r the tist ketch inother mea ol re 
t e hindi Thi iy be i KI 
‘) ot ti or if oto icro 
ray oY thi tt ! or € Vil pl 
tur ot a eurologic disorde In t ing 
t rf | lont inter! r ident 
or it ne il ive avallaDle 
This 1 Jes not only the classical cases but 
ial one Obviously the patient 
| ire ot NAY iVallaDle ind the 
iy serve a institute tor the 
Origa The Kodachrome library has, to a 
ree repla ed the rr pe en 
miuseu od phot icrograpl oft 
far more effective than the usual inadequate 


iru te edical student 1 physicias 
it 1 renerally ayre¢ 1 that mu time J VNastec 
in the operatir rt A yvood short Ovil 
picture tells the tory yuicker 1 more 
raph Thess ire example of how 
edical trath become i requisite 
toda for teaching at all level 


RECORDS Next in importance to the | 
pital are rial rece d Thi Way he hely 
ltot physica the pats eve if 
ro. ‘ T freating 

The 
may record the course of a sk lesion, or the 
healing of an irradiated t r, or follow th 
imi tae of pl ti ryvery Eve to the 
patient himself, photography iy | eful 
Phus the presentation Of a photo raj OV 
i! i mutilating tace on betore 1 aft 
treat ent may have tre o] 

il t ni In detor ing rthrit or li 
ti the patient ty observe in himself tl 


results of prescribed exercise. Photographs 
may even serve as a guide for | home exer 
the ourt 1 pl t« rat 1 bod 
im i ry, or of at or i lestion 1 t 
the ost direct and honest way of presenti s 
the facts of the case to tl lye and jur r 
Fir ally today with tne lat ( sé ot 
K-ray Ople of these ire freq ently lé 2 
by hospitals currently treating the e, of 
x-rays taken at another hospital. Such x-ray 
lid may i] hy iluabl tor 1 I 
pose 
PUBLICATIONS The scientist thrives | 
information gained from medical literature 
ind strives to enrich the knowledge of | 
olleagues by his own contributior Few 
papers are published 11 edical jourt whi 
) not require implementation by illustrati 
4 photograph of a specimen or of a patient ? 
1 copy of an x-ray, a sketch of an operatio 
or a graph enrich and clearly illustrate the 
point that the author 1s making. One hear 
ol plaints t it thers iré iiread too 1 
ourna ind articles writte: Let us rem 
ber that it is to the medical journals and not 
the text books that the physician today tur 
for the source of rrent medical infor ti 
It follows that with the add | growth of medi 
cal knowledge there will be still more paper 
published, and more work ahead for medica 
illustration 
EXHIBITS As another form of postgradu 


ate edu ation, the local or 1 itional exhibit 


entions, not for the lectures but for the ex ‘ 
hibit This is truly an area in whicl edi 
il illustration is all important. As you knov 
exhibits are becoming more and more pr | 
fessional and commercial-like. I often regret 
I see the fine photograp! that there 1 
‘ ind | demand for the good anatomi 
rtist | ll, the exhibit in effectively and 
meisely tell a medical tory and will ( 
tinue to do SO 
Medi il ill trator } i rown it it 
It | is he ( ( il 1! portant evi t t ft it 
roup which assists the medical profession 11 | 
etting the patient well and advancing med ; 
] lence It has good artist raftsmer 
ientists and spokesmer it idst. Wher 
ever a lantern slide is show t edica 
idience, or whenever an illustration appear ; 
in a medical journal, medical illustration ha 
Je its contributior 
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ee of than we are. Many physicians attend cor 
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The Armed Forces Library 
Collection of Medical 


Motion Pictures 


ed as the nationa 

le! c* for the past hundred yt 
ha established a _ national repository ind 
reference ollection§ of edical moti Dp! 

ture The Library program 1 oncerned 
olely with the preservation 1 reference use 
of medical fil: it is not concerned wit the 
fields of production, distribution, or evalu 
tion. When it was determined the result 
of an extensive survey of the field that no col 

prehensive collection of medical motion pi 
tures for research and historical purposes was 
being developed in the United States, it wa 


felt that the Armed Medical Library 
hould act in its role as the national medical 


such a collectior 


nethod ot communicating medical 
and that 
of s ope should apy ly to films as they do to 
book and the Library be 
gan in 1954 an eflort to 


from all sources and 


1 


the Same ge neral policies 
journal collectior 
intensive collect 
medical motion pictures 
from all periods 

The ability of the 
fleeting phenomena was so obvious 
the requirements of medical science 
medi 
period of cinematography 


Ine di al 


lost beyond the possibility of recovery; many 


il motion pictures date from the 


landmarks in the new medium are 


early medical motion pictures were issued it 
i small number of prints, shown until wort 
out and no lor fer projectionabdie, at | then 
Jiscarded Other films are effectively lost to 
medical research becaus« they ire nknown 


integrated oO 


will enable 1 edical motion pictures to 


other important primary 
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1 1 
ind the history of medicine It is a o hope | 
11 
that the collectior Nill he used y produ er 
1 1 
f medical fils i i rece of researc! ite 
rial and that it will thu ontribute to the 
1 

improvement ot medical moti picture 
technique 


tne needs or individual reseal } ork 
rather than those of group audience Medical 
ire now if the la roo t meet 
i and conventions ind to specialized 
roups but usually at set times for pecil 
purpose In this new repository of medical 
otion pictures, facilities will be furnished 
th of hil I individual who 
ome to the Libra that fil iy be used 
in the me manner as individuals now use the 
hool oll tio! Catale ind retere eT 
ice 1s to be provided. A compilation of avai 
ble critical reviews and evaluatior together 
vith all published material concern medical 
otior picture whether or not prints are 
contained in the collection, will supplement 
the services provided by the repository of 
print 

It 1 ipparent that a progra or tni ope 
vill he the Wwe of! Yeal il wil] re 
juire the cooperation of many peopl The 
Arr ed For es Medi i] Library iSkInyg 
! edi il il associatior pre 
ducer fils libraries ind = individual to 


of medical motion pictures The Library 1 
particularly desiro of acquiring obsolet 
fil is they are withdrawn from circulation 


the print is beyond 


role 


opying. Those interested in medical research 
i d the histe ry of ( hh ine and those inter 
ested in the motion picture as a medium for 
the ommunication of 1 edi il k owls Lye ire 
ked to join the Armed Force Medical 
Library 11 preventing the ultimate d ippear 
ince trot the face of the earth of filt locu 
ments of the utmost importance to medical 
research, medical education, and edical hi 
to Communicatio r thi ibject will be 
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3 A section of the Journal devoted to official announcements, chapter 


events, and other matters of historical significance to the Association. 


The President’s Page 


One of the things your President has 
to do is report the actions of the Board 
of Governors and the progress of the 
Association. This has been done at the 
Annual Meeting and later published in 
a single issue of our Journal. However, 
our affairs are getting more complex so 
that it may be more practical to spread 


the report out over the year 


Among the items that received much 
attention at the Board Meeting of April 
21 was “certification”. A few years ago 
the idea of certification for BPA members 
was first brought up at an Annual Business 
Meeting. The Board of Governors imme 
diately started to consider the problem, 
but it turned out to be most complex. Also 
it came on top of Board commitments to 
the BPA Constitution and to look 
into the matter of finances. The BPA 
was growing rapidly and expanding in 
activity, sO that a secretarial office had to 
be established. Printing costs were go 
ing up too. The recent raise in dues could 
not be set nor requested without consider- 
able study 


revise 


In spite of occupation with these prob 
lems, study on certification also went on 
We had a Certification Committee and 
an Educational Committee. To give you 
some idea of what is involved, the ex 
perience of the Registry of X-ray Tech 


—yYour Association ————— 


35 


nicians can be cited 
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Please understand 
that their development is introduced her 
only as the most nearly parallel back 
ground for our guidance. The Registry 1s 
a fine thing and has bravely pioneered 
numerous problems. Their experience has 
h Iped, and 1s representative of other 
medical anciliaries 
The Registry 
1920, and was put into operation in 1923 
Registrants were admitted by examina 
tion. By 1927, they reported “Only fair 
There were financial prob 
lems, in spite of $10 initial fee and $1.50 
There were complaints that 
the entrance standards were “rather lax’ 


was first proposed in 
proj 


pr voress 
renewals 


and the exams stereotyped and unsatis 
factory. They “drifted for six or seven 
Several legal problems of athhia 


tion and responsibility also came up 


years 


Then in 1934 study of the educational 
requirements was begun and the Registry 
reorganized in 1935. Schools teaching 
the technicians were particularly under 
scrutiny. The requirements were mad 
stricter and at least ten years intensive 
xperience was needed in heu of accept 
able schooling. At one time, a year of 
college education was a requirement, but 
this proved impractical. There was still 
opposition to the Registry on the basis 
of umlonism 


Another appraisal of education w 
made in 1943. And the present succe 
ful system beyan to take shape at that 
time-23 years after the first proposal 
Sound education became and now is th 
keynote of this highly respected Registry 
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With such experiences facing the 
Zoard of Governors of the BPA and 
similar and additional details like who 
and what to certify, it is natural that 
they did not care to jump into a certifi- 
ation program too soon. There is one 
big difference that should make us par- 
ticularly cautious. The Registry was in- 
tituted by the Radiological Society of 
North America, not by the X-ray Tech- 
nicians. On the other hand, we propose 
to institute certification of hicphotog- 
raphers. We have to be sure we know 
what we are doing and above all what 
we want. We can't start anything on 
unformed ideas. When we go to the 
interested institutions, we have got to 
have concrete proposals, not hazy wishes. 
We cant afford 23 years of experimen- 
tation 

Faced with enough problems like this 
to tax a full-time Board of a Philadelphia 
law firm, the BPA Board of Governors 
feels that the first thing we as an Asso- 
ciation have to do is to establish stan- 
dards of experience and education that 
erve to mark a competent medical pho 
tographer. We also have to encourage 
means for achieving this standard. We 
can then, if necessary, initiate an im 
partial Certifying Body composed of 
BPA members and individuals from 
groups concerned with the services of 
medical photographers 


There are two big advantages accruing 
from such a course: First, the BPA may 
not have to get into the complications of 
a certification program at all, at least not 
right away. The reason is that 1f means 
for giving suitable schooling or experi 
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ence arise, and if they come up to the 
standards we set, then the mere presen- 
tation of proof of having partaken of 
such courses will constitute a form of 
certification. At least it will serve as a 
badge of competency for employer and 
employee. And this is the main purpose 
of a certification program anyhow. The 
other factor is that, should certification 
hecome necessary in the future after the 
first step, we would have had a firm basis 
for training already established, and thus 
could avoid many of the delaying pitfalls 
encountered by the pioneers in this field. 
Also, we might be able to work out a 
practical A.B.P.A. within our Fellowship 
structure to substantiate a desirable ex 
perience level. The educational back 
ground will be needed, too, and we will 
have worked out many of the details. 

Therefore, the Standards Committee 
of the BPA is concentrating on the edu 
cational aspect. It and the Board can 
only serve the BPA fully if the members 
do some thinking too and send in sug 
gestions and comments on how we can 
set up education and experience stan 
dards and how we can do something 
about various means for imparting th 
training 

Certification can affect only part of 
our varied Membership which com 
prises physicians, professors, directors of 
institutions and department heads, as well 
as photographers. Therefore, services on 
the interchange of ideas also receive much 
attention at the Board Meetings, becaus: 
they affect everyone. More on this next 
time. 


H. Lou Gipson 
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CHAPTER NEWS 


L. B. Brown, Chairman, Chapters Committee 
Boston: The Wright Co., photoengravers, in- 
vited the Boston Chapter to visit their plant 
in Cambridge on November 16 


conducted tour and a most 


t y step 


t 
The re WaS a 
step 
illustration of what happens to our 


interesting 


prints in the 


process of publication. 

The January meeting Was held at the Har- 
vard School of Dental Medicine The presi- 
dent of Photon, Inc. gave an illustrated lec- 


ture on the Photon Typesetting Machine. This 


fascinating machine is indeed a photographic 
Univa 
Ferd 


Harding, charter member and former 
I of our chapter made the famous 
picture of anesthesia of children using a teddy 
bear which you may have seen in Medical 


Time. The picture has been sent to 


So. California: In November, at the Lo 
Ar geles County General Hospit i the chapter 


was invited to attend a meeti describing the 
irious techniques of photogray for tele 
Isilon 


equipment to be checked for inaccuraci 
After holiday refreshr ents Sy W xler he Ne 


two new Churchill-Wexler productions usit 
time-lapse photography Plant Growth” and 
Plant Make Food 


The Jar uary meeting 
Don Harding of the 
ent who arranged a tour through the new 


Los Angeles Police Building 


Chicago: The November meeti , held at 
the newly remodelled Photographic Depart 
ent at Billings Hospuit There tour 
throug! the dey irtment and Mr Jar es B 
Glaze spoke « Simplified Color Exy r 
Determinatior 


2 Li nio 
Sullding. ‘There wae a 
ourtesy of the ( igo Chapter ind the 
t beef. Two movies were show ifter di 
er. “The Cotton Tail”, photographed by ( 
W. Schwartz, Biologist with the Missouri Ce 
tl Cx ind 4 Short Vi 
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In January Mr. Ralph Creer led 
sion on material to be used in the rtnecom- 
ing B.P.A. Chicago TV program, at the Uni 
College ot Medicine Mr: 
Holinger then demonstrated the Filmo 
hich he 


with wide screen f 


versity of Illinois 
Paul 
rama Lens w used in recent travels 


rojection 


We are very glad indeed 
from Central 
their 
heard from for six months” list 


Central Indiana: 
to have a report 
1 
theredDy remove name trom the not 
Was hel | at the first meeting of the 
Presi lent George P Cave Vice 
President: Richard Scott, Se 


F. Albright, Treasurer: Pari 


ings are held at the Indiana University Stu 


of ofhicers 


season 


>. 
dent Suilding and an 


Officers of the Central Indiana Chapter, B.P.A. 
Robert F. Albright, 
Cave, President. Stand 
Richard Vice 
President; Paris Johnson, Treasurer. 


Seated, left to right are 
Secretary; George P 
ing, left to right are 


Scott, 


Upper Midwest: The Fall Scientific Sessi 
nd Ar I ial B i I } ld 


Des Moines on November 12 and 13. Verlit 


amoto Chairman of Scientit 

with the tollow progra 
Non-Medi Phot 1 Me 

Institution” by E. V Ma Clini 
Estimati Ash Content of Bone | 


1d Pe etrat het wee } 
eet | Ca4 | Rot hos 
University of Mi t 


— 
37 
ia 
| 
| es to the British West Indies”, in color, by =. 
lec] 
Morris Bleckman 
| 
| 
England and South America and will appear cafeteria precedes the meeting. In November Be 
in the yearly supplement to World Book Dr. T. B. Noble was in charge of the pro a 
{ ] 1 1 
Encyclopedia. A lot of mileage for on gram and in January H. Lieber Co., Color = = 
picture Lab was host ii 
In December the meeting was held at the 
Mills of Hollywood conducted a Camera By 
¥ 
Clinic. Everyone was invited to bring in their a 
| | | 
The Annual Christmas Dinner wa eld or aa 
Stal dardized R idu frapl ’ | A to 
11 
 lowa State College 
| 
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Enlarged, Reduced, and Same Size Copi New York: Many thanks to the New Yorl 
of Color Tran parenci by Stanley J M C} apter who have contributed $50 toward 
Comb, Mayo Clini outfitting the new office of our National S« 
Resection of Abd il Aortic Aneur retary 
D Britnall and Walker, by C. J. Deutcl Sam Dunton of the Bronx Zoo was the 
\. Hospital Iowa Cit peaker at the November meetir t Cornell 
Presentation and Discussion of New Kodal Medical College. Some of the material that 
Color Print Material Type C and Type R” many of us were fortunate enough to hear i1 
by D. V. Haptonstahl. Eastman Kodak Milwaukee was presented. This included two 
fils “High Speed Motion Pi ture Photog 
of the raphy of a Rattl ike’s Strike and Introduc- 
Lardner Coffey, Vice-Pre ident Verlin Yama- Repti with such fascinating 
oto, Secretary: Lynn Baldwin, Durit gy the is baby pythons hatching from the egg, et 
busine ession the ladies were entertained by The December meeting was held at the 
Mrs. Baldwin and Mrs. Yamamoto who gave Color Lab. of the New York Institute of 
a demonstration on “bon seki” or “tray Photography. Mr. Joseph Russotti, teacher of 
enery The gentlemen joined the ladies natural color photography at New York In- 
after the | Ine meeting for coffee and con- titute, gave a talk and demonstration on the 
versatiol making of separation negatives from a color 
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attendance 
Ir Decet ber the group met at the Chis 
Center of the National Institute of Healt! 


ide in Korea. Later there was a discuss 


i| Convention plans for 1958, ¢ 


with a tour of the Photographi Center 


National Institute of Health, Roy Perry ho 


39 


ra 


The rogram ended 


at 


t 


The Jar uary meeting was held at the Naval 


Medical Center in Bethesda where John 


Stringer, Jr., Director of Medical Photography 


j 
was host. Miss Dorothea Michaelson from 


the National Gallery ot 
Anatomy of the Grotesque’, 
Fried of American Opt il discussed 


Principles of Interferometer Microscopy” 


St.. Lawrence Valley Chapter: 


of this chay Montreal with the 


transparency and the making of a dye trans Illustration Service There were about 65 Wea 
fer print This was a real “How to do it” i 
| tall 
BH, he cCMipter welcomed Dr. Dor Lt 
era and lectured Difficulties”, illustrated by color sound films 

on problems mf close-mp stereo photography 
ince ne rs have beer 
ter are in MMMMhgton, D.C. and the follow- 
ot tne Nav Medi il Re Seal h Ir stitute 
Chairman: Chester Reather of Johns Hopkins, W ares 
Vice-Chairman: A. S. Clarke of Nems-Clarke 7 
Inc., Secretary: G. M. Jones of Diamond 
The November meeting was held at th Headquarte 
Julius Halsman_ host This was a_ busin owing ofhcers for 19 6: Chairman: Charl a’ 
meeting and tour of the Institute's Medical P. Hodge, Montreal Neurological Institut re 

Capital Chapter, B.P.A. Organizational meeting October 26, 1955 ae 


and Guest of Honor the Corner 
Meeting of the St. Lawrence Valley 
Chapter, B.P.A. Left to right are: John Linder, 
Eleanor Sweezy, H. Lou Gibson, Harold V. 


Charles P 


Officers at 


stone 


Green, Hodges, Jacques Renaud. 


Treasurer Eleanor Sweezy, Queen Mary 
Veterans Hospital, Officer: John Linder 
The Cornerstone Meeting was held in No- 
ember at Queen Mary Veterans Hospital in 
Montreal. Guest of Honor at this first meet- 
ye Wa H Lou Gibson Mr Git On gave a 


brief history of the 
the Scientific 


and a talk on ““Mak- 


ing 


t Clear for the 


Wisconsin 


inter 


} 

UKCE 
} the Cl 
in August 
oncerning 


: During the year of 1955. the 
embers were busy with preparations 
ements for the Annual Meet n 
Wisconsin. All the meeti eld 
apter prior to the Annual Meeting 
September were restricted to detail 
r the National Conventior 


Kresnil Vice-president Fre 
Secretary-Treasurer: Elizabeth Spuda. Follow 
ing the busin meetit Dr. G K ast 
-rofessor of the Department of 
the History of Medicine at Marquette Uni 
ersity presented an interesting paper or 
The History of Medical Illustration Thi 
followed by a get-together over refresh- 
ents supplied by the school 
The next meeting in January took place at 
Milwaukee Hospital, arranged by Robert 


Teevar 
Ilustratio 
highlight 
photogray 
of Marat 


excellent 


who 1s in e of th 

n Lab. in this hospital. Two papers 
d thi eeting. Anthony Kuzma 
her at the Depart: ent ot Pat ology 


lette Medical School presented an 


paper, “A New Application in th 
Use of the Highlight Mask,” which was put 


lished in the Journal of the BPA, Volume 23, 


Numbs 


Dr. ¢ 


4 This Was 


followed by d talk 
JIX, 


surgeon, 


a lasts 


raphy as Related to the Plastic Surgeo 
pre ented his talk with illustrations made by 
har elf and Robert Teevan Naturally the 


usual 


I y Milwa 


kee traditior 


refreshment 


period followed, spor 
ukee Hospital, in the usual Milwau- 
which enhances all Wisconsit 


neetings 


| 
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Vice-Chairman: Jacques Renaud, Queen Mary 
Veterar Hospital, Secretary: Harold V hz, m 
are, Green, Pulp and Paper Institute of Canada and arrar 
{| 
| The election of officers was held during the 
f Medicine. President: Edward A 
by 
Camera. 
it the Montreal Neurolos i] Institute Eleanor 
\- 3 Sweezy di u ed Photographs for Scientifi 
Publications”. Chapter gs 


Registration 


Call to order 


25th A 


Leo C 


JBPA 


NNUAL MEETINC MILWAUKEE, WIS. 1955 


Massopust, General Chairman 


Invocation — The Reverend E. J. Drummond, S.J., Vice-president, Marquette Ur 
Welcome —- John S. Hirschboeck M.D., Dean, Marquette U. School of Medicin 
Welcome — Michael Maradik, President, Wisconsin Chapter 


7, 8. Smorgas 


Dr. Lester E 


Flory, Da 
Television 


bord Gi 


iests of Pabst Brewing Co 


vid Sarnoff Research Center 


Camera 
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11. Brooks Memorial Union. Marquette University Luncheon 

12. The Very Reverend Edward J. O'Donnell, S.J., President, Marquette University 
13. The Reverend Clarence J. Ryan, S.J., Vice-president, Marquette University 

14. Official B.P.A. Luncheon. Hotel Wisconsin 

15. Eastman Kodak Co. Cocktail Hour 

16. Annual Banquet. Past Presidents and speakers table 

17. The 25th Anniversary cake 
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(Continued from page 34 
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FELLOWSHIP PROCEDURE 


Members may propose for Fellowship in the BPA other members whom they consider 
worthy of recognition. To be eligible for Fellowship a candidate must have been a 
member of the Association for five consecutive years and must possess one or more 
of the following qualifications: 


Superior craftsmanship in still or motion picture photography of biological subjects. 
Ability in photographic research in new methods or materials. 
(These require submission of evidence.) 


Meritorious contributions to biological photography overall through sustained 
organizational work. 


Two sponsors are required. The sponsors should be well acquainted with the candidate's 
work and ready to furnish the Board with details of his experience and achievements, 
Those who wish to sponsor a member whom they believe to be eligible should request 
a Fellowship Application form from the Secretary of the Fellowship Committee: 
Mrs, Maria Ikenberg, University of Illinois, 904 W. Adams Street, Chicago 7, Illinois. 
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